Histochemical localization of acetylcholinesterase in relation to motor neurons and internuclear neurons of the cat abducens nucleus.
Three distinct patterns of AChE localization have been observed in relation to cat abducens motor neurons and internuclear neurons labelled by retrograde transport of horseradish peroxidase. First, AChE was localized predominantly within cisternae of granular endoplasmic reticulum and agranular reticulum of motor neuron somata, dendrites and axons, but was absent from internuclear neurons. AChE was also associated with saccules of the Golgi apparatus in the motor neurons, but was was absent from all other cytoplasmic organelles. Second, AChE was observed on the soma-dendritic and axonal surface membrane of the motor neurons, particularly at sites of apposition of synaptic endings of all morphological types, but was usually absent from the surface membranes of internuclear neurons. Third, AChE was associated both extracellularly and intracellularly with certain synaptic endings that contained spheroidal synaptic vesicles and that contacted both motor neurons and internuclear neurons. A similar pattern of staining of synaptic endings was observed at the neuromuscular junctions in the lateral rectus muscle. Axotomy of the VIth nerve resulted in loss of intracellular AChE associated with the Golgi apparatus and extracellular AChE on the somatic surface membrane of the motor neurons. The patterned localization of AChE contrasted with the localization of butyrylcholinesterase, which was associated predominantly with astrocytes. The findings suggest different roles of AChE as a function of the different patterns of localization.